early child development (ECD) on adult cognition, behavior, and earnings continues the poverty cycle. Thus, early childhood interventions to promote cognitive and social-emotional development will facilitate later gains from educational and societal opportunities and are a critical strategy to promote equity.
Several long-term studies of early childhood intervention for disadvantaged children in the United States have shown benefi ts for adult educational outcomes, behavior, and employment. Some of the key studies are summarized in table 4.1 (Campbell and others 2002; Eckenrode and others 2010; McCormick and others 2006; Reynolds and others 2007; Schweinhart and others 2005) . The interventions have provided high-quality preschool experiences (Reynolds and others 2007; Schweinhart and others 2005) , center-based care from infancy to fi ve years of age (Campbell and others 2002) , home visits during pregnancy and up to age two (Eckenrode and others 2010) , and a comprehensive strategy of home-and center-based services up to age three (McCormick and others 2006) . The most consistent benefi ts are for educational outcomes, whereas fi ndings for employment and earnings, antisocial behavior, and other risk behaviors are more varied. Although these studies demonstrate the potential of early childhood interventions to modify outcomes over a lifetime, the interventions have generally been high intensity and high quality and involved human and fi nancial resources not typical of large-scale programs in the United States and well beyond the reach of most LAMI countries.
In developing countries expansion of ECD programs has focused on children three years of age and older through expansion of access to preschools and efforts to improve the quality of preschools (EFA Global Monitoring Report Team 2006) . Attention to this age group is facilitated by consensus on preschool attendance as the most appropriate strategy to promote young child development in this age range.
The focus of this chapter is on the newborn to three years of age group, for whom less information is available to guide policy on effective largescale programs. ECD programs for this group have primarily concerned nutrition and health. This age is a critical period for nutrition (Lozoff and others 2006; Martorell and others 2010) , and recent attention has been given to the potential impact of improvements in health and nutrition, not just for physical growth and development, but for gains in human capital as well (Hoddinott and others 2008; Victora and others 2008) . However, substantial gains in cognitive and social-emotional development are unlikely without attention to ensuring quality interaction and stimulation, which is essential for optimal brain and behavioral development (M. M. Black and others 2008) . The fi rst part of this chapter reviews the evidence for the impact of interventions aimed at improving early stimulation for children from birth to age three in LAMI countries comparing various strategies used to either enrich parenting practices or provide services directly to the child. Family, child, and program characteristics that infl uence benefi ts are then discussed, and opportunities for integration with health and nutrition services are identifi ed. Finally the necessary program investments in terms of human and material resources are outlined, as well as research needs to inform expansion of programs to reach the large numbers of children affected. The focus on this age group rather than the wider age range of previous reviews (Engle and others 2007; Nores and Barnett 2009 ) is an attempt to draw attention to the need to fi nd strategies to enhance learning opportunities for younger children and to begin to synthesize the existing evidence, which can inform policy development for these children.
Concurrent Benefi ts of ECD Interventions for Child Development
Children from birth to age three are primarily cared for in the home, although use of formal and informal day care is likely to increase with increased urbanization, fewer extended families, and increased maternal employment. Efforts to enrich environments for children in this age group have employed a variety of approaches aimed at enhancing the capacity of the mother or primary caregiver to provide stimulation and interactions. The evaluations of parent-focused interventions have mainly been effi cacy trials with the interventions implemented by the research teams, although in some cases they were linked to existing programs or health services and may have involved training health service staff (Hamadani and others 2006; Potterton and others 2009; Powell and Grantham-McGregor 1989; Powell and others 2004) . A few evaluations were of ongoing community or nongovernmental organization (NGO) programs (Peairson and others 2008; Powell 2004) . Parent-focused interventions are reviewed fi rst and then provision of nonparental care through day care centers, of which there are fewer evaluations. Studies were identifi ed by a PubMed search using several terms (for example, child development, language, and emotional development linked with terms such as early intervention, and stimulation). Citation lists in the articles retrieved were also reviewed to identify additional studies. Only evaluations that had appropriate comparison groups were included.
Promotion of Better Parenting and Mother-Child Interaction through Home Visits
Nine studies of the benefi ts for child development of home visits with parents to enhance their ability to facilitate their child's development were evaluated (details are summarized in table 4.2). Two studies were conducted Note: May also involve group sessions. CHW = community health worker; DQ = developmental quotient; LBW = low birth weight; MDI = mental development index; PDI = psychomotor development index; PPVT = Peabody Picture Vocabulary Test; WAZ = weight-for-age z-score.
a. Contacts include group sessions where used and are averaged per month; intensity may have varied during specifi c periods.
b. Eff ect size (Cohen's d) was calculated using unadjusted posttest values (Thalheimer and Cook 2002) to enable comparison among studies. Calculation of eff ect size using change, for those studies where information was available, showed eff ect sizes within the same range (small, medium, large). in Bangladesh, one in Brazil, and the remaining six in Jamaica. In all studies the objective of the home visits was to help the parent become more effective at promoting development.
Interventions
In Jamaica, fi ve intervention studies were led by the same research group. The studies targeted different risk groups-severely malnourished children (Grantham-McGregor, Schofi eld, and Powell 1987) , stunted children (Grantham-McGregor and others 1991), and term low-birth-weight infants (Walker and others 2004) -and evaluated the impact of visit frequency (Powell and Grantham-McGregor 1989) and the feasibility of integrating with nutrition services (Powell and others 2004) . Visits included demonstration of play activities and involving the mother, or primary caregiver if not the mother, in a play session with her child. Visits comprised various combinations of language activities, games, songs, simple jigsaw puzzles, and crayon and paper activities. Homemade toys and simple picture books were used in the play sessions and left in the home and exchanged at the next visit. Emphasis was placed on enriching verbal interaction between the mother and child; mothers were encouraged to chat with their children and to name things and actions in the house and yard. Mothers were also encouraged to use positive feedback and praise and to avoid physical punishment. The visits were conducted by community health workers (CHWs). In Jamaica, at the time the studies were conducted, CHWs generally had between primary and incomplete secondary-level education, although in the later studies some had complete secondary education. All received eight weeks of training provided by the Ministry of Health in nutrition and health care. They were given between two and eight weeks of additional training in (1) child development; (2) the intervention program, including teaching techniques; (3) the conduct of the visits, which emphasized a friendly, supportive relationship with the mother; and (4) toy making.
A curriculum manual was developed with suggested activities by stage of development and was provided to the CHWs. Together with the supervisor the appropriate stage in the curriculum for each child was determined. The CHWs were trained to ensure that the child and the mother experienced success during the visit. Supervision was provided by a member of the research team or in one study by health clinic nurses. CHWs met with the supervisor to discuss the visits, and the supervisor also observed between 5 and 10 percent of the visits.
A further Jamaican study was an evaluation of an ongoing program implemented by an NGO (Powell 2004) . Although the objectives were similar, in this case visitors were young women who had just completed secondary school. They were given two weeks of training before beginning the visits, and one-day workshops were held fortnightly to discuss the visits and prepare weekly work plans and toy kits. Observations and feedback from the mothers suggested that less emphasis was placed on including the mother in the play session. However, the program included monthly meetings for the parents at which child development, parenting, and other topics were discussed.
The two studies in Bangladesh adapted the intervention used in Jamaica for that culture, incorporating traditional games and songs. Visits were conducted by literate village women in one study and female health workers in the other. In addition to the home visits, in both studies mothers attended centers where individual play sessions (Nahar and others 2009) or group sessions on topics concerning child development and the importance of play (Hamadani and others 2006) were conducted.
The fi nal study was implemented in Brazil (Eickmann and others 2003) and began with an initial home visit by one of the trainers (occupational therapists with specialization in child development) to introduce the program and discuss the importance of play for child development. Three halfday workshops were held for groups of about eight mothers, and 10 visits were made over six months by home visitors to reinforce the workshops through a play session with the mother and child. Workshops were conducted by the trainers and involved demonstration and practice of play activities to promote different aspects of development, toy making, interaction through everyday activities, and review and discussion of what was learned.
Benefi ts for Child Development
All studies of home visits demonstrated signifi cant benefi ts of intervention for child development. A few had small effect sizes, but typically effects were medium to large (table 4.2).
Two studies showed large benefi ts for mental development for children recovering from severe malnutrition (Grantham-McGregor, Schofi eld, and Powell 1987; Nahar and others 2009). These both involved daily play sessions while, children were in the hospital followed by home visits for six months (Nahar and others 2009) or three years (Grantham-McGregor, Schofi eld, and Powell 1987) . Thus, the potential for benefi ts for extremely disadvantaged children is clear. Three other studies focused on undernourished children. The Jamaican study of stunted children (height-for-age less than −2 standard deviations [SD] of reference values) showed a large effect on the developmental level (Grantham-McGregor and others 1991), as did another study in which children were somewhat less undernourished on enrollment (weight-for-age less than −1.5 SD, with weight-for-age less than −2 SD in the last three months; Powell and others 2004) . Surprisingly, the study in Bangladesh with undernourished children (weight-for-age less than −2 SD) in the community demonstrated a relatively small although signifi cant benefi t to scores on the Bayley mental development index (MDI) and no signifi cant benefi ts for motor development (Hamadani and others 2006) . Another study of the benefi ts of psychosocial stimulation for term low-birth-weight infants who have experienced undernutrition in utero also had modest benefi ts (Walker and others 2004) .
The remaining three studies did not focus specifi cally on undernourished children but targeted children in poor communities. All showed medium-to-large effects on developmental levels (Eickmann and others 2003; Powell 2004; Powell and Grantham-McGregor 1989) .
Only three of the studies described attempted to measure effects on children's behavior. In all three this was by rating of behavior while the developmental tests were being conducted. Results were inconsistent. One study showed no benefi ts for behavior (Nahar and others 2009), two showed benefi ts for the children's cooperation with the tester and to their emotional tone (children were happier), and in one of these studies children vocalized more (Hamadani and others 2006; Meeks Gardner and others 2003) .
Lessons from Home Visiting Interventions
One clear conclusion from the evaluations of home visit interventions is that they can be successfully implemented by women who have completed only their primary education or partially completed their secondary education. Visitors included CHWs, literate village women, and young women who had just completed secondary education. Some important caveats must be made to this. Although the CHWs (Jamaica) and female health workers (Bangladesh) generally had no more than incomplete secondary education, they had successfully gained employment in a context of high unemployment and may well have had important noncognitive skills that facilitated their effectiveness. In one study that did not use paraprofessionals as visitors but recruited literate village women, the impact of the intervention was modest, particularly given the intensity of contacts (Hamadani and others 2006) . It is not clear from the study how these women were identifi ed or what, if any, prior work experience they had.
In most studies visitors have been mature women of similar age or older than the mothers being visited. In contrast, the program of "roving caregivers" in Jamaica used young women in the National Youth Service, for many of whom this was their fi rst working experience. Although the intervention had a signifi cant benefi t for child development, some concern was expressed that these young women were less able to engage the mothers and to ensure they participated fully in the visits and sometimes conducted the play sessions with the child alone (Christine Powell, personal communication). This may have implications for the sustainability of benefi ts.
Although accepting that visits can be conducted by paraprofessionals, an additional issue that needs to be considered is the important role of supervision. Supervision was usually conducted by a professional with training in child development, although in one study this role was accomplished by the clinic nurse (Powell and Grantham-McGregor 1989) . Supervision involved observation of visits and regular meetings with the visitors to discuss the visits and plan for subsequent ones. This enabled the supervisor to provide guidance on the content of the visits to ensure the activities were at appropriate levels for individual children and to give feedback on both the content of the visits and the manner in which they were conducted. For example, in addition to the actual activities engaged in, a focus of the Jamaican interventions has been the empathy of the visitor and her role in supporting the mother in becoming more effective at promoting development. Supervision is an essential component of the programs that have been evaluated and is an important consideration in planning for scaling up of interventions.
The frequency of visits necessary to achieve benefi ts to child development is also important in determining the feasibility of implementing similar interventions on a larger scale. The study by Powell and Grantham-McGregor (1989) is the only one to formally evaluate the impact of visit frequency on the level of benefi t achieved and concluded that monthly visits did not benefi t development and that a minimum of fortnightly visits was necessary. However, the size of the benefi ts from fortnightly visits was less than half that of weekly visits (see table 4.2 for details). The frequency of contacts (home visits plus group sessions where used) in most of the interventions was two to four times per month. Thus, it is reasonable to conclude that benefi ts to child development can be anticipated from programs where at least two visits are achieved per month. It is interesting to note that the intervention with the highest frequency of contacts (7.6 a month) achieved only a modest impact on development. This may suggest that a visit frequency greater than weekly does not lead to additional benefi ts; however, other aspects of the intervention, families, and children may have contributed to the relatively small impact.
Another characteristic of the programs important for expansion is the duration of the visits. Information on this is not available for all studies but where reported has been a half hour (Powell and others 2004; Walker and others 2004) , half to three-quarters of an hour (Eickmann and others 2003) , or one hour (Grantham-McGregor, Schofi eld, and Powell 1987; GranthamMcGregor and others 1991; Powell and Grantham-McGregor 1989) . The Jamaican intervention with low-birth-weight (LBW) infants (Walker and others 2004 ) that used a half hour visit duration had smaller benefi ts than other similar interventions in Jamaica where the visit duration was longer, but it is unclear whether this or other aspects of the intervention or target group led to the difference in benefi ts. Information is currently insuffi cient to determine whether visit duration could be reduced to facilitate program expansion.
Evaluations of the interventions were conducted after they had been implemented for periods ranging from six months to three years. The results suggest that benefi ts begin to emerge within six months of intervention. In the Jamaican study of stunted children, development was assessed after six months of intervention and then every six months thereafter up to two years, when the intervention ended. Benefi ts of intervention were evident at the fi rst six-month assessment, and further gains occurred throughout the two years of intervention (Grantham-McGregor and others 1991) . What remains to be answered is how the duration of intervention affects the sustainability of benefi ts.
In addition to intervention characteristics, it is possible that characteristics of the child or caregiver may affect the impact of the intervention. As mentioned in the preceding section, large benefi ts have been seen in interventions targeted to severely malnourished and to stunted and undernourished children, although in one study benefi ts were less. The single study with term LBW infants had smaller benefi ts (Walker and others 2004) . Three interventions were implemented more generally with children from poor families that also demonstrated benefi ts (Eickmann and others 2003; Powell 2004; Powell and Grantham-McGregor 1989) . Thus, it seems reasonable to conclude that the loss of developmental potential in children disadvantaged through poverty, undernutrition, or both, can be reduced or prevented through home visits that help parents learn how to promote child development.
The age at which intervention begins might also be hypothesized to affect impact, but little evidence is available from the studies reviewed to address this. In many of the evaluations children's ages on enrollment spanned an age interval of 12 to 24 months (for example, in separate studies, age on enrollment 6 to 24 months and 9 to 30 months), and no investigation has looked at whether children who were enrolled in infancy benefi ted more or less than those who were older on enrollment. The age at which intervention ends may have implications for sustainability.
Characteristics such as maternal education and family resources may also infl uence the impact of the interventions, but these have rarely been investigated as potential moderators. Mothers in the studies reviewed usually had no more than an incomplete secondary education (Eickmann and others 2003; Hamadani and others 2006; Powell and others 2004; Walker and others 2004) , with many having an incomplete primary education. Although some of the analyses of intervention impact have controlled for the level of maternal education (Eickmann and others 2003; Powell and others 2004) , no evaluation has been done of whether the interventions were more effective in mothers with higher or lower education levels. This is important to ensure that mothers of varying education levels are able to gain from the interventions.
Individual Counseling of Mothers at Clinics
Despite the consistent evidence that providing parenting education through home visits benefi ts child development and that these visits can be effectively conducted by paraprofessionals, the model remains a high-intensity one in terms of human resources. Alternate strategies to reach greater numbers of children are needed, but evidence of their impact on child development is limited. One approach has been to provide parents with counseling and training when they access health services. This model has been developed by the World Health Organization (WHO) and UNICEF as the Care for Development module to be part of the Integrated Management of Childhood Illnesses. The module provides guidelines for health professionals to counsel parents on how to promote development and includes counseling cards with age-specifi c messages and illustrations of activities. Counseling is done with individual mothers and can be done whenever the mother and child attend the health service for well child or sick visits. Surprisingly, given the efforts to develop the program and materials, only one published evaluation of the impact on child development was identifi ed. This study conducted in a rural county in China demonstrated signifi cant benefi ts for child development in those randomized to intervention compared with controls (Jin and others 2007; see table 4.3) . Although the fi ndings have to be interpreted with caution because the person who conducted the developmental assessments was aware of the children's group assignment, they suggest that this approach has the potential to benefi t development. Differences were also seen in how this intervention was implemented and how Care for Development is likely to be implemented at scale. Counseling sessions lasted 30 to 60 minutes, which is unlikely to be achieved in routine child health clinics, and in addition to the clinic session an additional session was conducted within six months to relate the advice to the home environment using materials in the home. Sessions involved both demonstration of activities and practice by mothers. Potential obstacles to implementation were also discussed with the mothers and solutions to these suggested.
Two other studies provided intervention by training mothers of high-risk children at a clinic or hospital. One involved HIV-infected children whose mothers or caregivers were given individualized stimulation programs when they attended the clinic for the child's regular three-month visit (Potterton and others 2009) . Activities centered on developmentally appropriate play that could be part of the family's usual daily routine (see table 4.3 for more Note: HAART = highly active antiretroviral treatment; LBW = low birth weight; MDI = mental development index; NBW = normal birth weight; PDI = psychomotor development index; VLBW = very low birth weight; WHO = World Health Organization.
a. Eff ect size (Cohen's d) was calculated using unadjusted posttest values (Thalheimer and Cook 2002) to enable comparison among studies. Calculation of eff ect size using change, for those studies where information was available, showed eff ect sizes within the same range (small, medium, large). intervention details). After one year, signifi cant benefi ts to mental and motor development were seen from intervention, although both intervention and control groups remained severely delayed. In the other study mothers of high-risk neonates received individual and group training in a hospital in early stimulation, which they were to continue at home (Nair and others 2009) . Monthly home visits were made for one year to assess whether mothers were implementing the program; it is unclear whether these visits were also used for further training. Benefi ts at the end of the intervention year were small to moderate, and one year later the size of the benefi ts was cut in half, suggesting benefi ts may not be sustained. These studies are insuffi cient to reach conclusions on the benefi ts of strategies using counseling attached to health services but suggest that the approach has potential and needs further evaluation. In these studies interventions were conducted by health professionals and in two of the three studies were individualized for the mother and child. It is also likely that counseling sessions need to be long enough to allow time for demonstration of activities and for mothers to practice.
Parent Training at Group Sessions
The numbers of parents and children reached by interventions to improve parenting behaviors could also be increased by delivering interventions through group sessions. Again, relatively few evaluations of this approach have been done (table 4.4). In India, mothers and children who attended a village crèche (nursery) were compared with those in a village without a crèche (Sharma and Nagar 2009) . At the crèche, age-appropriate toys and play materials and activities to promote development were provided. Information on providing a good home environment such as stimulation, parental involvement, and play materials was given to mothers and discussed. After 18 months a large benefi t for motor development was seen; mental development was not reported. It is unclear from the report of the study who was responsible for implementing the crèche, how often mothers and children attended, the duration of the sessions, and the extent of childdirected activities.
In a parenting program in Bangladesh, groups of about 20 mothers attended 90-minute educational sessions on health, nutrition, and promotion of child development (Aboud 2007) . Sessions were conducted by women with some secondary education who were given training and supervision. Mothers attended an average of 16 sessions. No benefi ts were seen for children's receptive vocabulary, which was the only measure of child development, or mother-child verbal interaction. Small-tomoderate effects on mothers' knowledge and stimulation in the home were seen. Within the sessions emphasis was placed on encouraging Note: HAART = highly active antiretroviral treatment; LBW = low birth weight; MDI = mental development index; NBW = normal birth weight; PDI = psychomotor development index; VLBW = very low birth weight; WHO = World Health.
a. Eff ect size (Cohen's d) was calculated using unadjusted posttest values (Thalheimer and Cook 2002) to enable comparison among studies. Calculation of eff ect size using change, for those studies where information was available, showed eff ect sizes within the same range (small, medium, large).
positive behaviors and attempts were made to engage the mothers in discussion and problem solving, but use of demonstration was limited and very few materials were used. A community-based group parenting program in Paraguay, run as an outreach program of the Roman Catholic Church, using volunteer leaders, had signifi cant benefi ts on children's mental development (Peairson and others 2008) . Parents attended monthly meetings at which they were encouraged to promote development by playing and chatting with their children. Volunteers also conducted home visits, but little information is available on what these involved or their frequency.
The conclusions that can be reached from these studies are limited. Again, evidence seems to suggest the need for demonstration and practice, given the lack of child benefi ts in the Bangladesh program. The choice of trainers may also be important. In the Paraguay study the volunteer leaders were from the same communities, which may have facilitated understanding and rapport with the parents and contributed to program benefi ts.
In these, and in the individual parenting sessions described in the previous section, mothers' education ranged from an average of two to three years in Bangladesh to fi ve to eight years in Paraguay. About one-third of the mothers in the study in China were described as illiterate, whereas in the South African study about 25 percent of the mothers had completed secondary school. Mothers with limited education, therefore, seem to benefi t from these interventions. Only the study by Aboud (2007) specifi cally examined whether maternal education moderated benefi ts and found that benefi ts for stimulation were less in mothers who did not have at least a minimum of exposure to formal education (one year).
Center-Based Strategies
Provision of early childhood stimulation for children less than three years of age at centers has not been a frequent strategy in LAMI countries, where most of the attention for this age group has been on working through parents. However, as increasing numbers of mothers work, and in urban areas do not always have the support of family members, use of informal day care arrangements is likely to increase. Low-income women are unlikely to be able to afford formal day care; therefore, attention to the quality of care provided in these informal settings will be an essential component in ensuring adequate care for young children.
Two large-scale examples of community-based day care from Latin America have been evaluated. In Bolivia, the Proyecto Integral de Desarrollo Infantil (PIDI: Integrated Child Development program) provided care for children aged six months to six years in homes of women within the community. Children were cared for in groups of up to 15 children by two to three caregivers. Caregivers were from a social background similar to that of the children's parents and received training in child development. The goal of the program was to provide an integrated program of health, nutrition, and education. Meals were provided, and caregivers were trained to provide a stimulating environment. The program served poor children mainly in urban areas.
An evaluation of the program used two rounds of survey data collected in 1995 -96 and 1997 -98 (Behrman, Cheng, and Todd 2004 . Comparisons were made with children from areas without the program and with children from areas with the program who had not been enrolled in day care, and these comparisons indicated benefi ts from the program for motor, language, and psychosocial development. We focus on the results for younger children and on the comparison that used only children enrolled in the program, comparing those who had been enrolled for one month or less with those enrolled for 13-18 months. For children aged 6-24 months, those who had been in the program for 13-18 months had benefi ts in all areas of development; children aged 25-36 months showed benefi ts for gross motor but not fi ne motor development and benefi ts for language and psychosocial skills. Finally, children aged 37-41 months (who would have been younger than age three for the majority of their time in the program) showed improved psychosocial skills but not signifi cant benefi ts for motor or language development. The size of the increases in scores ranged from 3 to 10 percent. Based on assumptions of the link between improved cognitive skills and nutrition and adult earnings, the benefi t-to-cost ratio of the program was estimated at 1.4-3.7.
The Colombia Programa Hogares Communitarios de Bienestar (Program for Home-Based Community Day Care) uses a similar approach to that of PIDI. Begun in 1987, it targets children up to age six from families in the lowest income groups. Although delivered throughout the country, it has been reported to be best suited for urban areas. Up to 15 children are cared for by a mother from the community and an assistant. Both attend a 40-hour training workshop and are supervised by staff from the Colombia Family Welfare Institute, an agency of the Ministry of Health. Parent associations are also involved in organization and supervision of centers, and parents pay 25-37 percent of a daily minimum wage per month. Children are provided with meals and snacks to provide 50-70 percent of daily requirements, and activities to foster social maturity and development are conducted, such as supervised free play, creative activities, language activities, and a variety of new experiences. In later years, concerns that children under age two were not adequately cared for when mixed with older children led to a similar but separate program for younger children, the Child and Family Care program.
The Colombia program was evaluated in 2007 (Bernal and others 2009 ), at which time over 61,000 day care centers were serving approximately 780,000 children. We again focus on the results for younger children that compare those exposed to the program for 16 months or more with those enrolled for less than two months. Children aged 36-48 months (the youngest age group evaluated) who had been in the program for at least 16 months had better verbal comprehension and better scores in verbal ability, mathematical reasoning, and general knowledge than those recently enrolled, although no signifi cant differences were seen in overall intellectual ability. Effect sizes were generally small but probably important at the population level. Benefi ts were also seen for children's social development with better interaction and fewer problems with social isolation in those with greater exposure to the program. However, exposure to the program was associated with higher levels of aggression.
The longer-term benefi ts of the program were also investigated in children who were eligible for the program from birth to six years of age, comparing 943 children who had participated with 947 nonparticipants by means of their scores on a national test administered in grade 5 of primary school. Controlling for potential confounders such as parental education and home characteristics, children who had been exposed to the program had higher scores. The gain in scores was mainly due to benefi ts to language.
An integrated program was conducted in the Philippines that included provision of health and nutrition services as well as parent education and home-based day care. Parent education seminars were implemented in all the program areas, and 44 percent had day care compared with none in the nonprogram areas. However, day care was predominantly for children three to fi ve years of age because there was little uptake of the "Day Care Mom" program for those under age three. Although it is not possible to identify the impact of the individual components of the program, among children less than age three at the fi nal survey those with at least 12 months of exposure to the program had better motor, cognitive, language, and socioemotional skills than those with less than four months' exposure (Armecin and others 2006) .
Impact of Parental Enrichment on Parenting Knowledge and Behavior
The objective of the parental enrichment programs (and, to a lesser extent, center-based programs, which have outreach for parents or involve them in the running of the centers) is to enhance parents' knowledge of child development and enable them to provide the stimulation and experiences in the home necessary to promote their children's development. These changes in parental behavior are then expected to be part of the mechanism through which the child's development and behavior benefi t (for home-visits programs, more direct benefi ts from the visits themselves may also be seen). Thus, benefi ts to parental outcomes have also been used as indicators of the success of interventions (table 4.5). Several home-visits interventions have demonstrated benefi ts for mothers' knowledge ( Hamadani and others 2006; Powell 2004; Powell and others 2004; Rahman and others 2008) , and, more important, some have shown benefi ts for the level of stimulation provided in the home (Powell and others 2004; Walker and others 2004) , although where measured, this has not always been found (for example, roving caregivers in Jamaica; Powell 2004) . Improvements in maternal sensitivity and responsiveness have also been shown (Cooper and others 2009 ). Parent training using group sessions has also benefi ted home stimulation, with effects varying from small to large (Aboud 2007; Peairson and others 2008; Sharma and Nagar 2009) . Only one study using individual counseling of the mother measured effects on stimulation and showed modest benefi ts (Ertem and others 2006) .
Whether change in parental behavior mediates the benefi ts for child development from early intervention programs has been examined on only a few occasions. In the intervention with term LBW infants in Jamaica, improvements in the level of stimulation in the home mediated some of the intervention benefi ts for developmental quotient (DQ; Walker and others 2004) ; however, recent analysis of the trial with stunted Jamaican children showed that change in home stimulation contributed to a relatively small proportion of intervention benefi ts for development (unpublished results).
Only three studies were identifi ed that have examined whether changes to parental behavior from early childhood programs are sustained. In one, with follow-up conducted when children were aged 9 to 11, home stimulation and provision of play materials were not different, but mothers in the intervention group provided more school books and had sent the children to preschool earlier (children in the intervention group attended preschool for approximately twice as long as control children; Grantham-McGregor and others 1994). In the study of stunted children, follow-up when children were seven years of age showed no intervention differences in parental behavior (Grantham-McGregor and others 1997); however, at age 11 mothers who participated in the stimulation intervention provided their children with more reading materials but not more toys and games than mothers in nonstimulation groups. They were also more likely to support the child in homework and provide a variety of activities (trips, visits to public library). Among mothers of term LBW infants, no intervention benefi ts for stimulation were seen at age six years, measured with the Middle Childhood Home Observation for 
Clinic-based counseling

Ertem and others 2006, Turkey
Children aged 24 months or less. Controls provided standard care. Subsequently, after training of pediatricians, intervention group counseled during sick child visits using Care for Development intervention Stimulation (HOME) 1 month after visit, median scores not diff erent, but greater proportion of intervention group had "optimal" scores (equal to 38 or above)
Source: Author's compilation.
Note: HOME = Home Observation for Measurement of the Environment. Measurement of the Environment (HOME; Walker and others 2010). The limited information available suggests that any long-term benefi ts to parental behavior may be mainly related to decisions about schooling and provision of support for schooling. It is possible that intervention alters parents' perception of their child's potential, with subsequent changes to decisions related to investments in education. More evidence is needed in this area because this could be a signifi cant additional benefi t from early intervention, which would in turn increase the long-term gains for children's educational outcomes.
Evidence for Long-Term Benefi ts for Child Cognition and Behavior
The studies reviewed in this chapter provide consistent evidence that interventions to provide stimulation and learning opportunities for children from birth to age three through a variety of approaches can be successful in preventing the loss of developmental potential in children from poor families in LAMI countries. The evidence base is strongest for home-visits programs where trained paraprofessionals work with the mother and child. Children who receive early intervention are therefore likely to benefi t more from preschool and then from formal schooling. Findings from at least fi ve LAMI countries demonstrate that early cognitive ability predicts school outcomes such as achievement levels and grade level attained (Grantham-McGregor and others 2007) . It is therefore reasonable to anticipate that gains in early development will be associated with long-term gains in education to the benefi t of both the individual and society. Medium-and long-term follow-up has been performed for children who received early intervention. In Jamaica, a home-visits program to improve mother-child interaction benefi ted development of term LBW infants at age two when the intervention ended. Children were reassessed at age six when the majority of them had just started primary school. Signifi cant benefi ts were seen from the intervention for their performance IQ and memory, and they had signifi cantly fewer behavioral diffi culties (Walker and others 2010) . No benefi ts for language were found. The effect sizes for benefi ts to cognition at age six were moderate and similar to those seen in early childhood and slightly greater (0.58 SD) for behavior. The reduction in behavior diffi culties may be particularly important for these children at a time when they are making the transition to primary school.
Sustained benefi ts in primary-school-aged children were also reported in an evaluation of the Colombian home day care program, where benefi ts were found for achievement in language (described earlier; Bernal and others 2009) , and in an earlier Colombian study home visits up to age three were associated with better reading readiness at age seven in boys only (Super and Herrera 1991) .
Two small groups of children, severely malnourished between 6 and 24 months of age, were followed up to late adolescence. One group received stimulation in the hospital followed by home visits to help mothers promote development through play and better interaction. Visits were weekly for two years and then fortnightly for the third year. The stimulation group had higher scores on the Wechsler Intelligence Scales for Children than children who had not had intervention 14 years after they left the hospital (11 years after intervention ended; Grantham-McGregor and others 1994). The effect size was large (0.92 SD) and comparable to that seen when IQ was fi rst measured, two years after intervention ended. The participants who had received stimulation also had higher scores in reading and overall school achievement (p < 0.1).
The most comprehensive evidence of long-term benefi ts from early intervention comes from the Jamaican study of stunted children, aged 9-24 months on enrollment, who participated in a two-year randomized trial of supplementation and/or psychosocial stimulation (for details of the original study and fi ndings, see table 4.2). The children were reassessed at ages 7, 11, and 17 (table 4.6; Grantham-McGregor and others 1997; Walker and others 2000, 2005) . Benefi ts to cognition were seen at each follow-up, whereas benefi ts in tests of educational achievement started to emerge at age 11 (p < 0.1) and were signifi cant for reading at age 17 years. Similarly, behavior differences were not seen when fi rst assessed by teacher and parent report at age 11 (Chang and others 2002) , but by age 17 parents reported that the participants had fewer problems with attention and tended to show less oppositional behavior (Walker and others 2006) . In addition, participants self-reported fewer symptoms of depression and anxiety and better self-esteem (Walker and others 2006) .
The results of this study indicate that early intervention has long-term benefi ts for IQ, educational achievement, and behavior and supports the hypothesized benefi ts for long-term outcomes for children who receive early intervention. The size of the benefi ts for IQ and reading ability suggests that benefi ts for adult employment are likely. Further, better psychological functioning seen in program participants is likely to benefi t functioning in the workplace and within society.
In this Jamaican study, visits were conducted weekly for two years. The program focused on working with mothers to enable them to be more effective in promoting their child's development. Mothers were encouraged to chat with and listen to their children, to use everyday activities to teach concepts, and to integrate play activities into their daily routine. It is likely that this emphasis on reaching the child through the mother contributed to the sustainability of intervention benefi ts.
As is typical for Jamaica, 99 percent of the children in the study (control and intervention) attended preschool, with 91.7 percent attending for at least two years. Thus the sustained benefi ts are in a context where children who received early intervention went on to center-based early education. Long-term gains from strategies to promote optimal development in the birth to age three group are likely to be most successful where attention is also placed on ensuring continuing access to learning opportunities.
Linking Early Intervention with Health and Nutrition Programs
Recent reviews have highlighted the importance of nutrition and health issues for ECD in LAMI countries (Walker and others 2007) and have estimated the cost-effectiveness of interventions to address these (Behrman, Alderman, and Hoddinott 2004) . Nutrition and health factors that contribute to poor young child development are summarized in table 4.7. These conditions affect large numbers of children in LAMI countries (for example, linear growth retardation in 32 percent of children under age Interventions to reduce the prevalence of nutrition and health risks and to treat affected children are essential for optimal child development. These interventions include promotion of exclusive breast feeding; improved young child nutrition, in particular complementary feeding; iodine fortification programs; prevention of iron defi ciency anemia; and early effective treatment of malaria.
Children with health and nutrition risks are also likely to be at risk of inadequate early learning environments. Thus, linking ECD programs with those targeting children identifi ed through nutrition and health programs is likely to be an effective way of ensuring that ECD interventions reach children in greatest need. As reviewed earlier, substantial evidence shows that children with nutrition and health risks benefi t from interventions to promote increased stimulation and improve parent-child interaction. Thus, integrated programs are likely to be a cost-effective approach to achieving gains in ECD. Evidence from a meta-analysis of non-U.S. studies also shows that the impact on cognitive and social emotional development was greater when interventions included stimulation compared with interventions comprising only nutrition or fi nancial assistance (Nores and Barnett 2009) .
In many countries the health services are the main government service for children under three years of age. Thus, these services, which also provide nutrition programs, offer a potential infrastructure in which to integrate early development programs. A critical need exists for evaluation of strategies within health services to reach high-risk children and to provide more general parenting programs. However, in some countries attendance at health services decreases once the early immunization schedule is complete at 18-24 months. A further challenge is how to reach children after this and before enrollment in center-based early education.
Comparing Strategies and Investments for the Birth to Age Three Group
Early intervention leads to gains in child development with subsequent gains for educational attainment and expected benefi ts for adult employment. Thus, ensuring that young children have quality caregiver-child interactions and stimulation is likely to reduce inequalities in attainment through benefi ts for individuals and contribute to national development.
Several approaches have been used to reach the birth to age three group. These have varying impacts and differ in the investments that are required to deliver the programs, as summarized in table 4.8. In moving toward expanding the numbers of children reached, the choice of strategies would need to be based on the likelihood and size of immediate and sustainable benefi ts and the investments required to achieve these gains. The investments will depend on personnel required and the availability of an existing infrastructure with which early childhood interventions can be integrated.
Personnel to implement the program are in most cases the largest cost, which is infl uenced by the level of persons required and the numbers of children who can be reached per staff member. These are compared for different approaches with delivery in table 4.8. In addition to staff who will deliver the program, a need is seen for training and supervision. This will require investment of the time of nurses or other health staff if the program is nested within the health service or the hiring of additional personnel.
Choice of strategy will also depend on the existing national and community infrastructure with which ECD programs could be integrated. Integration may require different approaches in urban and rural areas, but successful interventions in rural areas suggest the feasibility of training people within villages (Hamadani and others 2006) or building on community programs (Peairson and others 2008) . Several of the interventions evaluated have been implemented as additions to existing programs (Hamadani and others 2006) or have been based within health services (Potterton and others 2009; Powell and Grantham-McGregor 1989) , although few have been fully integrated with the existing services (the Philippines integrated ECD program is probably the only example; Armecin and others 2006).
Home Visits
The study by Powell and others (2004) examined the feasibility of training CHWs already employed in health centers to conduct home visits, which would be done in addition to their regular duties. The program was successful, and it was estimated that each CHW could visit about four or fi ve children each week. Thus, the feasibility and sustainability of home-visits programs will be greater where health services already employ CHWs or a similar cadre of workers. Even where this is the case, there is a cost to other services that the CHWs may have provided. Sustainability of programs will require ownership by the health services and acceptance that promotion of ECD is a health sector activity.
Individual Parent Counseling
Evidence suggests that individual counseling of caregivers when they attend health services for regular care can benefi t development and that receiving all services at one location is attractive to mothers (Potterton and others 2009) . The WHO/UNICEF Care for Development program is intended to be included as a part of the health services for young children. The same issues apply, as for home-visits programs, with regard to ownership by the health sector because health staff will be expected to learn new skills and conduct counseling (5-10 minutes at each visit) in addition to ongoing activities in clinics, which are often overcrowded and where staff have limited time for each patient.
Parent Groups
Training of parents in group sessions has received only limited evaluation but has the potential to reach large numbers of families. Sessions could be linked with community infrastructure, such as community centers and schools. However, further evidence is necessary for benefi ts for child development and the essential components of training before large-scale expansion of this approach.
Day Care
Home day care centers utilize existing community homes that may require upgrading to be suitable. The programs also require funds to pay the day care mother and provide meals and play materials for the children. Some level of cost sharing with parents may be possible. This type of intervention has been found to be more suited to urban areas where working mothers are less likely to have other family members to rely on for child care. Unlike other strategies, examples are found of large-scale programs that have been shown to benefi t child development.
Research Needs for Program Expansion
Making choices for which strategy or a combination of strategies will best serve the needs of families and children in a country or region can begin to be made based on the evidence available. Additional information would facilitate this process (box 4.1). Probably the most urgent is the identifi cation of the modifi cations to programs that are necessary for scaling up and evaluation of the effect of these changes on program impact. Limited evidence is available on the benefi ts of improving parenting through individual parent counseling or parent groups. Further evaluations of these approaches and others that can be implemented at scale are urgently needed.
Research Needs for Expansion of ECD Programs for Children Less than Three Years Old
• Modifi cation of programs to facilitate large-scale implementation and evaluation of programs at scale. • Evaluation of health systems to identify any changes needed to ensure capacity to accommodate ECD programs.
• Routine collection within effi cacy trials of information needed to inform scaling up.
• Further evidence of sustainability of benefi ts and factors that infl uence sustainability.
• Assessment of cost-benefi t ratio.
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Programs are more likely to be sustainable if they are integrated with an existing infrastructure. This presents challenges where staff employed are expected to conduct additional activities in situations where human resources are already stretched. Understanding of the health system (or other service with which ECD could be integrated) will be essential to determine the barriers to scaling up and identify solutions to facilitate successful integration of ECD. For example, evaluation of the acceptability of Care for Development for health center staff and the fi delity with which it is implemented will be critical to successful expansion.
The conclusions that could be reached from existing research would be greater if information needed to inform scaling up was routinely included. Efforts to encourage researchers to report data, such as qualifi cations of personnel, training and supervision given, numbers of parents and children reached per staff member, and other materials and supplies needed, would facilitate the evaluation of the cost and feasibility of programs and their potential for scaling up.
Evidence for long-term benefi ts of intervention comes from relatively few studies, most of which were conducted in Jamaica. Further follow-up studies would enable stronger conclusions on the minimum duration and intensity of intervention necessary for long-term gains. In the Jamaican study of stunted children, benefi ts in early childhood were large and medium in late adolescence. Additional information is needed on whether the size of impact in early childhood predicts long-term gains.
Although the types of investments needed were summarized in table 4.8, few assessments are available of the ratio of benefi ts to costs, which would facilitate both advocacy and decision making for programs to be used.
Conclusions
Promoting optimal development among children from birth to three years of age requires attention to nutrition, health, and ensuring quality caregiver-child interaction and stimulation. Early stimulation interventions prevent the loss in developmental potential experienced by large numbers of children in LAMI countries; the evidence for benefi ts is strongest for strategies that provide parental enrichment through home visits. Sustained benefi ts for cognitive and psychological functioning and educational achievement have been demonstrated. These are likely to benefi t adult earning, functioning in society, and parenting of the next generation and thus promote equity.
A need is seen for agreement on strategies or sets of strategies, based on this evidence and on the investments required, so that consistent recommendations can be given to governments and other agencies. A clear strategy or set of strategies needs to be developed to provide comprehensive ECD programs for children between birth and age three. This is likely to require investment in evaluations of the effectiveness of a variety of approaches to delivery that can be implemented at scale.
A critical need is also seen for continued advocacy for expansion of early stimulation programs for children between birth and age three. Opportunities for integrating stimulation with existing services for children need to be identifi ed, and provision of stimulation needs to be included as part of the core set of services provided for children under three years of age.
